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Chapter 24
BENEFICIAL USE OF C&D RECOVERED
SCREEN MATERIAL IN RESIDENTIAL
APPLICATIONS: A CASE STUDY

Brenda S. Clark1, Philip T. Medico2, Frank J. Bermudez2, Myles Clewner1,
Richard G. Wilkins3, R. Marie Coleman4, and Christopher M. Teaf4,5
1

Globex Engineering & Development, Inc., 1239 E. Newport Center Dr., Suite 117, Deerfield
Beach, FL, 33442; 2Sun Recycling, LLC, 3251 SW 26th Terrace, Dania Beach, FL, 33312;
3
Broward County Environmental Protection Department, 218 S.W. 1st Avenue, Ft.
Lauderdale, FL 33301; 4Hazardous Substance & Waste Management Research, Inc., 2976
Wellington Circle, Tallahassee, FL 32309; 5Center for Biomedical & Toxicological Research,
Florida State Univ., 2035 Dirac Dr., Tallahassee, FL 32310

Abstract:

Florida has established guidelines to encourage recycling and use of recycled
materials in a manner protecting public health and the environment.
Recovered screened material (RSM) generated at a construction and
demolition (C&D) debris recovery facility is a recycled material with reuse
potential. In order to reuse RSM, it must be shown that the material poses no
significant threat to public health or the environment. The Sun Recycling
facilities in Broward and Palm Beach counties are C&D facilities, generating
RSM (i.e., soil with wood, concrete, other C&D particles) through mechanical
separation using screens.
The process generates RSM meeting state
requirements for industrial, commercial, and residential use. RSM was used
on residential lots in Miramar to elevate low areas (excluding building pads).
In accord with Broward County Environmental Protection Department (EPD)
and Palm Beach County Department of Health (DOH) permits, Sun facilities
perform regular testing of RSM.
RSM tests showed arsenic (As)
concentrations below state criteria. Quarterly testing did not detect volatile
organic compounds (VOCs), semivolatile organic compounds (SVOCs), or
pesticides. RSM was delivered to homesites and mixed with existing site soil.
To address concerns raised by some residents, Miramar hired a consultant to
collect samples for arsenic and total recoverable petroleum hydrocarbons
(TRPH), resulting in reports of some As levels above residential criteria.
Further sampling/analysis of RSM and local soils in the neighborhood were
performed by Broward EPD and Sun. Results of As and speciated TRPH
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analysis performed by the Miramar, Broward EPD, and Sun will be discussed.
A consensus conclusion of acceptable conditions was reached by all parties.
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INTRODUCTION

Construction and Demolition (C&D) debris processing facilities generate,
among other recyclable products, a soil-like material which is the result of
multiple sorting and screening operations. This Recovered Screen Material
(RSM) consists primarily of soil particles and other materials that can pass
through a small screen (e.g., wood, rock, drywall, concrete). Florida Statutes
articulate the clear intent of the legislature to encourage recycling and use of
recycled materials, so long as that recycling process is conducted in a
manner that protects public health and the environment. The Florida
Department of Environmental Protection (FDEP) has established specific
criteria and guidelines for the use and reuse of RSM under the auspices of
the solid waste management rule and associated guidance documents (e.g.,
FDEP, 1998). The FDEP guidance defines requirements for the following:
sampling and analytical testing of RSM, establishment of use restrictions
(e.g., residential, commercial/industrial), and explicit criteria for RSM
management.
This paper describes a successful case study involving the use of RSM in
a residential application in Broward County, Florida, including important
aspects of site characterization, regulatory oversight, citizen concerns, public
dialogue, and ultimately a demonstration of safe and proper use of the RSM
product.

2.

CASE STUDY DETAILS

As a part of the initial permitting process with local and state regulatory
agencies, RSM from a variety of batches at one C&D processing facility was
sampled over a period of weeks and months to develop a profile regarding
the chemical quality of the product, as well as its variability. Many samples
were collected and analyzed for metals, volatile organic compounds (VOCs),
semivolatile compounds (SVOCs), and pesticides. Throughout the initial
characterization period, the RSM samples failed to show exceedances
beyond state soil criteria in any of these categories. This demonstration of
acceptable RSM for future use is related to the sequence of the processing
elements at the facility and to the fact that it does not accept any materials
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that contain potentially hazardous substances (e.g., hazardous waste,
batteries, tires, oil, drums, asbestos, or garbage).
In addition to the initial pre-permit RSM characterization, routine testing
was conducted at the C&D processing facility on a weekly/quarterly basis
for a variety of parameters to document ongoing permit compliance for
unrestricted uses of the RSM (e.g., residential).
This case study focuses on a several month period in 2004 when, due to
periodic flooding of low-lying properties, a number of homeowners in
Miramar, a small Broward County municipality, elected to have RSM placed
on their lots as fill material. Prior to placement of the RSM, sites were
cleared of vegetation and “demucked” to remove the highly organic surface
layer. Following RSM placement, the muck and soil were mixed with RSM,
and the areas were regraded and seeded.

3.

RESULTS

Following the application of RSM to approximately 60 properties in one
subdivision neighborhood in Miramar, several property owners complained
to the City, and the City staff collected unannounced samples of what were
believed to be lots where soil and RSM had been mixed and graded. The
RSM was used to raise the elevation of the lots to address historical flooding
concerns.
Following analysis of those samples a number of statements were
publicized in the news media with regard to the “elevated concentrations of
arsenic and Total Recoverable Petroleum Hydrocarbons (TRPH)” in those
samples. In the simplest interpretation, the maximum arsenic concentration
(3.2 mg/kg) and maximum TRPH concentrations (680 mg/kg) in City
samples were in excess of FDEP default residential Soil Cleanup target
levels (SCTLs) of 2.1 mg/kg (arsenic) and 460 mg/kg (TRPH), respectively.
Principal concerns were raised about the potential hazards posed by the
observed concentrations. These complaints resulted in the City placing a
moratorium on further use of RSM, which initiated a several-months-long
process of resampling, assessment of background, naturally occurring soil
concentrations of arsenic, as well as a series of risk assessment steps which
sought to place the observed concentrations into appropriate perspective for
the City and for the residents.
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Table 1. Florida SCTLs for Individual TRPH Fractions

TRPH Fraction
C5-C7 Aromatic
>C7-C8 Aromatic
>C8-C10 Aromatic
>C10-C12 Aromatic
>C12-C16 Aromatic
>C16-C21 Aromatic
>C21-C35 Aromatic
C5-C6 Aliphatic
>C6-C8 Aliphatic
>C8-C10 Aliphatic
>C10-C12 Aliphatic
>C12-C16 Aliphatic
>C16-C35 Aliphatic

Residential
340
490
460
900
1500
1300
2300
6200
8700
850
1700
2900
42000

SCTL (mg/kg)
Industrial
1800
3700
2700
5900
12000
11000
40000
33000
46000
4800
10000
21000
280000

Leachability a
34
59
340
520
1000
3200
25000
470
1300
7000
51000
*
*

a

Based on the acceptable concentration of 5000 µg/L for groundwater and surface waters.
* Not a health concern for this exposure scenario.
SCTL = Soil Cleanup Target Level.

Followup sampling and analysis were conducted by Broward County
Department of Planning & Environmental Protection (DPEP), which now is
known as the Environmental Protection Department. Samples for assessing
RSM concentrations were selected from lots where RSM was applied and
mixed with soil. In addition, a number of unimpacted surface soil samples
were collected by Broward DPEP staff, in order to establish surface soil
background arsenic concentrations.
For arsenic, the three (3) City samples of RSM/soils showed 2.9 to 3.2
mg/kg, which is quite consistent with known background concentrations in
many southeast Florida soils. In comparison, the six (6) samples collected
by County staff showed arsenic at 2.31 to 2.95 mg/kg, values quite similar to
the City samples. The FDEP default SCTL for arsenic in unrestricted
circumstances is 2.1 mg/kg. In addition to the RSM/soil samples, County
staff collected five (5) samples for assessment of background (i.e., naturally
occurring) arsenic in soils. Those data showed a background range of 3.37
to 13 mg/kg (average 6.9 mg/kg), compared with U.S. Public Health Service
estimates of 5 mg/kg as a U.S. average, while U.S. EPA estimates 3 mg/kg
for Florida as a statewide average. A more recent University of Florida
study conducted for FDEP concluded that the general background arsenic
concentration was 6.6 mg/kg, and was on the order of 12 mg/kg for Broward
County. Thus, it clearly was demonstrated that arsenic in the RSM/soil
samples was not elevated as a result of the use of RSM. These
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determinations were reached during consultation between the toxicologist
retained by the C&D facility, the toxicologist retained by the City of
Miramar, County staff, and City staff.
For TRPH, the issue is much more complex, since there are both
background considerations for TRPH, as well as differential toxicity of
various hydrocarbon molecular weight fractions. The state, FDEP, has
established 13 categories of petroleum hydrocarbon toxicity consistent with
the classifications of the Total Petroleum Hydrocarbon Criteria Working
Group (TPHCWG, 1997), as shown in Table 1. It frequently proves useful,
as in this case, to conduct more sophisticated analyses on the TRPH group,
in order to determine which fractions are most dominant. For example,
weathered or high molecular weight hydrocarbons exhibit very limited
toxicity (residential SCTL 42,000 mg/kg for 16 to 35 carbons), while lighter
molecular weight, more volatile hydrocarbons exhibit greater toxicity
(residential SCTL 340 mg/kg for 5 to 7 carbons). City samples showed
TRPH in RSM/soil samples at 250 to 680 mg/kg, while County samples
exhibited 486 to 2,810 mg/kg. Further, the County samples from
background locations exhibited 449 to 727 mg/kg TRPH, leading to a
conclusion that City results were due to naturally occurring background,
rather than RSM “contamination”. Nevertheless, fraction-specific TRPH
analysis by the County demonstrated that essentially all of the TRPH was in
the high molecular weight, very low toxicity category and, thus, did not
represent a threat to public health.
Groundwater sampling did not show elevated concentrations of either
arsenic or TRPH components. Thus, the investigations and regulatory
decisions focused on potential soil impacts.
Following the collection and interpretation of the newer analytical data
for the site, several meetings were held among County staff, City staff and
scientific consultants to discuss appropriate responses. While there was a
consensus that the comprehensive data set did not indicate a human health or
ecological problem, a constructive decision was made to hold a public
meeting to present the data in an open forum and to respond to citizen
concerns and questions. At this meeting, brief presentations were made by
County and City representatives both of a scientific nature and an
administrative nature, given some questions about the need for permits to
apply RSM as fill material. The meeting concluded amicably, and no
restrictions remain on the use of RSM on residential lots in Broward County,
with the exception of ongoing mandatory monitoring protocols to ensure the
consistent composition of the RSM.
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DISCUSSION AND CONCLUSIONS

Residual Screen Material (RSM) from Construction & Demolition
(C&D) debris processing operations, when properly sampled, characterized,
and installed, can be suitable in mixed or unmixed condition for use as soil
under residential land uses without presented health risks. This case study
successfully demonstrates an appropriate application of RSM product
testing/analytical procedures, public involvement, and regulatory oversight
concerning such uses involving a commercial C&D facility permittee, state
and local governmental entities, and the general public. Both arsenic and
Total Recoverable Petroleum Hydrocarbons (TRPH) initially were suggested
to be health concerns associated with RSM. However, following further
sampling of site and background locations and more sophisticated analysis
for TRPH, a clear demonstration was made that arsenic and TRPH either
were present at levels which did not exceed natural background values, or
were present at levels that were not of concern from a human health
perspective. At the end of the process, there was general consensus by all
parties (City, County, permittee, public) that the RSM did not pose a threat
to human health or to the environment. This case study represents a success
in terms of innovative application of recycling technology, productive use of
sophisticated analytical techniques, and constructive dialogue among
agencies, the permittee and the general public.
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